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Approach

-Develop Knowledge of Program SMA requirements

- Gain Visibility into SMA capability and compliance levels
- Communicate Understanding of associated Residual Risks

to support Operational Readiness decisions

Pr_O_grf':lm Operations

e SRR || Award PDR CDR Build/Intg/Test| | Rollout FRR

A A A A A A A

Nominal Program/Project Timeline
Make Conduct Baseline the Verify Verify Verify oSup|:_ort |
Decision Program || Requirements Requirements — Process | Requirements |— Rzzrdah:zn:
Discovery “The Deal” Flow-down Capability Compliance S
Visibility o




Make Decision To Audit

Sub-processes:
P1. Program Selection

* ByRequest Decide What to Audit
® By Selection Logic

® By Direction

P2. Core Audit and Review Team Program Selection | —»  COre Team J
. . Identification
Identification P1 P2
. \
® Program/project type, Chiof SWIA
development phase, criticality, Officer Aud
etc, drives choice of audit team Letter

® Core Team provides sustained
audit process support
= Dynamic, evolving nature
® SMEs provide additional support
as needed for specific audits
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Conduct Program Discovery

Sub-processes:

P3. Characterize Program

® Gather information
= Documentation Review
= Technical Interchange

Learn About the Program

Meetings i
. Define SMA
= Develop Program Description . Rol
Document | ,| Characterize J oles, J
Program Responsibilities
& Relationships
P4. Define SMA Roles, v Pa|
Responsibilities and Dosrption N
Document AP Matrix

Relationships

® Develop Assurance Process Map
and Assurance Process Matrix

® Maintain Assurance Process Map
and Matrix to track the evolving
nature of program and to inform
Chief S&MA Officer
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Baseline the Requirements

Sub-processes:
P5. Requirements Filtering

® New Programs — Core Team o vy
identifies program-specific Make “The Deal

Agency SMA requirements
P6. Gap Analysis | Requirements New

. Filterin v
® Existing Programs — Core Team g P5 Baseline

performs requirements gap lExisting Requirements ————»

analysis P7
P7. Baseline Requirements Gap Analysis ) o
* Program-specific SMA Po iy

requirements for new programs

® Deltas to SMA requirements
based on existing program
contract requirements
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Verify Requirements Flow-down

Sub-processes:
P8. Verify Requirements Flow-
down ;
| | Check the Requirements
® Verify flow-down of baseline T New T
SMA requirements to all levels | |
= Conduct during the SRR/RFP i Verify flow-down
phase for new programs early in Program
. : v
® Conduct surveillance of SMA On-going
requirements flow-down as > surveillance | 7 >
needed for existing programs as needed  [relSMa ]
= Existing contractual SMA . Existing pg | | AePOS
requirements

= Deltas to baseline
requirements

= Deltas to contractors and
subcontractors
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Verify Process Capability

Sub-processes:

P9. Process Readiness Review

® Conduct between contract
award and PDR for new
programs

® Conduct as appropriate for
existing programs

® Assess for each Implementing
Organization - Is there
sufficient “water pressure?”

Staffing

Skill Mix

Tools

Funding
Training/certifications

Verify Capability

Conduct Process
Readiness Review

P9

OSMA PRR
Report

Discovery

Flow-
down

— The Deal [ — Capability [

Compliance




Verify Requirements Compliance

Sub-processes:
P10. Center SMA Surveillance

* New and existing programs:
Center SMA ongoing support to Dav_tgg{/IECt the OQE

identify & track Objective Quality
Evidence Center SMA

— -
Surveillance P10 v
P11. OSMA Reviewand /=3 ooy e | [
Assessment Division Audits P Portfolio
* New and existing programs: Review and
Periodic verification of —> Assessment
Division Audits P11

implementation of applicable
requirements set
® Leverage other Independent
Assessments (lIAs) to increase
effectiveness & decrease overlap
= NESC, IPAD, IV&V, ASAP, etc.
= |[PAO MOU

As Required
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Support Operational Readiness

P12. Programmatic Audit & Review Input to ORR

® Present Residual Risk Profile to Chief Safety and
Mission Assurance Officer

® Summarize audit / review findings regarding . . .
requirements: Brief Chief S&MA Officer
= Baseline
= Flow-down
= |Implementation Processes Support
= Compliance Operational
® Present any requirements issues that deserve Readiness
attention Decision
ORR Risk Summary
Assurance i gg 3|5
Elements | © 33| 2 E\J\ P12
SMA Req. 0 0 1 3 )
Compliance

Programmatic Audit and Review
represents one input to the overall
program / project risk profile

Changes

o
(@)
1
1
1

Technical 1 1 5
Issues
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Programmatic Audit & Review (PA&R)

Audit Timeline

Initial contact

Pre-Audit i H H -
with Program / Package 1o Nominal Audit Timeline
Project Center
\ 4 \ 4
Pre Audit Corrective
Flgal Audit Action Ongoing
Audit eport Plan/Status  Post-Audit
VY W—> Surveillance
Post Audit
60 days I5 daysI 15 days 15 days |
I I I I I
* Audit team + Complete
pre-brief audit
* Inbrief +  Audit *  Audit « Develop +  Outbrief
- Begin Audit | draft report | |
I | |
| Monday | Tuesday | Wednesday | Thursday | Friday |




Programmatic Audit & Review (PA&R)
Development

“Building the Boat”

Program / Project selection criteria process

Audit team building process

Assurance Process Map and Matrix development guides
Baseline requirements development and verification
Requirements gap analysis and risk assessment

Audit and surveillance guides

Risk characterization and risk profile input to SMA ORR




Programmatic Audit & Review (PA&R)
Implementation

“Sailing the Boat”

» Space Shuttle Program / USA Ground Ops — ongoing
» KSC / SMA Expendable Launch Vehicle -- ongoing

» Hubble Space Telescope / Robotic Servicing Mission
> International Space Station

» EXxploration Systems / Crew Exploration Vehicle




DETAILED PROCESS SLIDES



PA&R Process Flow
(New Program)

Program
Initiation

Concept A NeW » PI’Og ram # Team » DiSCOVery &
Phase Program Overview Select Documentation

Requirements

| Filtering
PO pewe s SR
Requirements Requirements
A Flow-down Baseline
Verification
IO Process * Assurance A;surance
Readiness Review rl\cjlcess rocess
al Matri .
(PRR) Operations
—— DR Rollout FRR
PDR , C oo Operational A
SMA Ongoing Readiness A
Assessments Review (ORR)

Mission
Assurance

Portfolig

L _» Escalation |__ _ _ _ | * = NASA Headquarters Audit Opportunity

Process




PA&R Process Flow
(Existing Program)

Assurance
Program Process

Assurance
Process
Matrix

Initiation e
A SRR
A Program Program Team Discovery &
Selection Overview Select Documentation
Requirements
| Filtering
Contract
Award , ) :
Requirements Baseline SMA Risk Gap
A Flow-down Negotiation Assessment Analysis
Verification
IO Process *
Readiness Review
(PRR) Operations
DR CDR Rollout FRR
. Operational
A SMA Ongoing A A Rr;adiness A A
Assessments Review (ORR)
v_ Mission
> 'Au'dlt Assurance
Findings

Portfolio

: . _» Escalaion _ _ _ _ 7 *: NASA Headquarters Audit Opportunity

Process



P1. Program Selection

Audit By
Request

» Support from OSMA
Mission Support
Division Leads

® Mission Directorates

Audit by
Selection

*NESC / IPAO / IV&V/ASAP

Audit by
Direction

» Internal Direction

® e.g., NASA Administrator /
Chief SMA Officer

> External Direction
®e.g., Congress, GAO

Apply Structured Logic to Selection Process

Identify

Attributes

(Via ERASMUS or
other method)

Apply

Decision Model

> Program/Project >
Risk

> Visibility >

> Size

>  Cost >

> Audit Heritage

Assign Weights and
Constraints

Calculate Weighted
Values

Rank Order Programs

YV V V VY

Implement
Process

Baseline Results
Conduct Peer Review
Update Model

Apply to Programs

Decide

Flow-

Discovery[— The Deal — —

down

Capability —

Compliance




P2. Core Audit Team ldentification

» Programmatic scope drives choice of audit and review team\
® Core Audit and Review Team provides long term, sustaining support

= Dynamic, evolving nature Core Team:
® Team Lead — Review and Assessment Division, Operates
over
Team Deputy — Center SMA Program
® Support Services Contractors Lifecycle
= ARES, BAE Systems, Perot Systems (“corporate” memory)
* Additional SME Support, Ao‘lsdl\;ltlizonal
. . s:
= e.g., other Center SMAs, Chief Engineer, Augment Core
Engineering and Tech Directorates, Navy SUBSAFE QA, etc. J | Team as needed
Review & Assessment Division Interfaces & Interactions
MsD |sarp| F9™ | Center Center| ., | sac | i1Ta |NEsc|Ivav | IPAD |oHMS | oms
Line | Directorate| SMA
Institutional / PAT | PAT PAT | PAT PAT PAT OQE | OQE
Operational Audit PAT PAT
. . PAT OQE PAT Supl. OQE
Programmatic Audit 7.V} OQE OQE PAT /OQE PAT FPR OQE TBD PAT PAT S
o‘_'erati""a'_ € | oaE | oaE OQE oae | 1a """ 1D | TA TA TA
Readiness Review |Lead OQE
Special P"’je‘_’ts & | paT | PAT | Cust. PAT | TA TBD | PAT | PAT
Benchmarking
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P3. Characterize Program

= Example of X-37 Selection

= Program Description Document

Data Sources

RFP
Proposal

Public Information
Program Office —

Etc.

—

\/

| Mission Success Criteria

| Design Reference Mission

Overview

NASA’s X-37 is an advanced technology flight
demonstrator, which will help define the
future of space transportation — pushing
technology into a new era of space
development and exploration at the dawn of
the new century. The X-37, a reusable launch
vehicle, is designed to operate in both the
orbital and reentry phases of flight. The
robotic space plane will play a key role in
NASA’s effort to dramatically reduce the cost
of putting payloads into space.

\/

® Gather information on project from
available sources prior to notification
* Contact program office and gather Use PDD To Guide
Program additional information Review Process and
i ® Compile information into Program ] ]
Selection Description Document (PDD) Build Audit Team
® Conduct internal review of PDD
®* Prepare audit team package and briefing
material
Decide Discovery The Deal s?v‘\"vn — Capability - Compliance
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P4. Define SMA Roles, Responsibilities and
Relationships

Center SMA Identifies Contract Participants and
Accountability for SMA Processes

Identify Accountable
Organizations

X-37
Bosing

pocing Quality & Surveilance g
Supplier: Supplers b

Previous
Assurance
Review Activities

Identify Organization
Points of Contact

Notional Assurance Process Matrix
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P4. Define SMA Roles, Responsibilities and
Relationships (cont.)

DRAFT (8/10/04)

Assurance Process Map

Selected NASA / Govt Requirements

- Orbital Debris, NPD 8710.3A
- Range Safety, NPR 8716.X
-DOD /RCC/EWR 127-1

-ELV SMA R&R, NSS 8709.2
-ELV/Payload Safety Review, NSS 8719.8
-ELV Oversight, NPD 8610.23 (Code M=OPR)

DART PROGRAM - Inst / Launch Serv, NPD 8700.3 -ELV Review, NPD 8610.24 (Code M=OPR)
- Payload Class, NPR 8705.X -ELV Risk Mitigation, NPD 8610.7 (Code M=OPR)
. To AA/SMA
AA/SMA AA/Exploration PR AA/Space
Systems Operations
NASA HQ
NASA/Govt Field- KSC/CD/LRR
Org Mgmt & Impl. MSFC/CD MOU KSCI/CD Review
Locations
Launch
Pgm Mgr KSC/ELVILSPO |&—
: N B ] |
i SMA Mgr : Small Veh Eng Team
MSFC/SMA : Marci 9 : DART KSC/SMA gsrl;l\ll‘aEsl (James Wood/Bob Henry)
F———--- L Kennedy Contract LPe%a(sJustMA
..................... ea oraan
: (CPIF) Roddy) (FFP)
1
|
Contractor PRPOROIRRS SR : : : VAFB
Implementing ! S/WIV&V Orbital Orbital - Range Safety
Focations : Sciences Sciences - Ground Safety
b eeeeeceeees, - Range LRR
1 _: DARTPMRO i
:  cupcy ™% DART L10-11 Pegasus VAFB INT&OPS
Support :
(Jim Pierce) Dulles Moave Chandler T T
KSC/ELV/LSP/RO CA KSC/ELV/LSP/RO  KSC/ELV/LSP/RO
1 Eng (Wendy 25 FTE (CS + ctr)
1 Eng Rep Westoff)

(Frank Bellinger)

- L1011 Airworthiness
- Public Safety

1 SMA (Tony Arrigo)



P4. Define SMA Roles, Responsibilities and
Relationships (cont.)

Notional Mission Assurance Process Matrix

I-3rogram SMA Center SMA 1A NESC V&V QV Audit Crew Minority Opinions|
John Smith Jane Doe Ashley Anderson| Tim Johnson
Sys Eff Prog Plan GSFC V&V HQ JSC
(XXX) XXX-XXXX (XXX)XXX-XXXX (XXX) XXX-XXXX | (XXX) XXX-XXXX
John Smith Leslie Dearn Carolyn Robard
QA Requirements KSC MSFC HQ NSRS Opinion
(XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX
H Bill Johnson Gary Jameson | Trent Cavanaugh Jim King Tom Feldman
ardware
Design & Engineering JSC JSC JSC JSC JSC
(XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX | (XXX) XXX-XXXX
Hardware Sandra Evers John Doe Jim King Tom Feldman
Design Verificaiton JSC NESC JSC JSC
and Test (XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX | (XXX) XXX-XXXX
Robert Thompson| William Wright Don Knight John Doe Jane Doe
Software Design MSFC MSFC KSC NESC V&V
(XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX (XXX)XXX-XXXX
Software Verification Anne Battan William Wright Don Knight Jane Doe
and Test KSC MSFC KSC V&V
(XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX (XXX)XXX-XXXX
John Smith Tim Johnson
Production JSC JSC
(XXX) XXX-XXXX (XXX) XXX-XXXX
John Smith Gail Winters Jane Doe Ashley Anderson| Tim Johnson David Bannister
Production Test GSFC JSC V&V HQ JSC JSC
(XXX) XXX-XXXX (XXX) XXX-XXXX (XXX)XXX-XXXX (XXX) XXX-XXXX | (XXX) XXX-XXXX (XXX) XXX-XXXX
Integrated Vehicle John Smith Leslie Dearn
Assembly KSC MSFC
(XXX) XXX-XXXX (XXX) XXX-XXXX
Integrated Vehicle Bill Johnson Gail Winters | Trent Cavanaugh Tim Johnson
JSC JSC JSC JSC

Test

(XXX) XXX-XXXX

(XXX) XXX-XXXX

(XXX) XXX-XXXX

(XXX) XXX-XXXX

Sandra Evers John Doe Jim King Tom Feldman
Operations JSC NESC JSC JSC
(XXX) XXX-XXXX (XXX) XXX-XXXX (XXX) XXX-XXXX | (XXX) XXX-XXXX
Robert Thompson| Trevor Johns John Doe
Spacecraft / Payload MSFC KSC NESC

(XXX) XXX-XXXX

(XXX) XXX-XXXX

(XXX) XXX-XXXX

Range / Pad Safety

Anne Battan
KSC
(XXX) XXX-XXXX

Don Knight
KSC
(XXX) XXX-XXXX




Agency

SMA Requirements

Group llI: Program Implementation

NPD 8720.1A NPD 8710.3A
NPD 8730.2A NPR 8735.1A
NPD 8730.1A NPD 8730.4
NPR 8735.2 NPR 8716.X —
NSS 8719.13 NSS 8719.13
NSS 1740.12
Group IV: Program Specific Requirements
NPD 8700.3 NPR 8705.X
NPD 8700.2 NPR 8705.3
NPR 8705.2
Program Specific, Supporting Requirements
NSS 8719.8 NPD 8610.23
NPD 8610.7 NPD 8610.7

Program Specific, Implementation

Program / SMA

Focused Filtration

Notional Program

Attributes Yes [No
- Existing program? | ¥
= - Manned? v
* Payload? v
* EAV? v
* ELV? v
* Orbital? v
* Hydrogen? v

Hmv

Program-specific
SMA Requirements
Group lll: Program Implementation
NPD 8720.1A NPD 8710.3A
NPD 8730.2A NPR 8735.1A
NPD 8730.1A NPD 8730.4
NPR 8735.2 NPR 8716.X
NSS 8719.13 NSS 8719.13
—NSS-+46-42—
Group IV: Program Specific Requirements
NPD 8700.3 NPR 8705.X
—NPB-8706-2— —NPR-8765-3—
—NPR-8785-2—
Program Specific, Supporting Requirements
NSS 8719.8 NPD 8610.23
NPD 8610.7 NPD 8610.7

Program Specific, Implementation

Decide

Discovery

The Deal

Flow-
down

Capability

Compliance




P6. Gap Analysis

Requirement
Set

Agency SMA
Requirement ! 5 l
Set Requirements mon i
Gap i ontract Req’ts i -
Analvsi | . | Negotiate
Contractual nalysis . Traceability Baseline SMA
Requirement . : Matrix i Requirements
—>  Gap | |
Analysis 5 5
Best Practice : !

Practices
VS.
Contract Req’ts

_____________________________

 ldentify missing, redundant or additional requirements
* Review delta requirements and Best Practices for applicability to Program
* Inclusion requires negotiation with Program Management
* Review additional Program requirements / Best Practices for applicability to
* Include improvements in Agency SMA Requirement Set
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P7. Baseline Requirements

Existing Programs New Programs

Gap Analysis Administrator Requirements Filtering

Es.cala.t'on SMA Program-specific
_ (if required) Requirements
OSMA Risk Assessment 7N |

£ - 1=

|
[ Human Rating NPR 8705.2
[ Range Safety NPR 8716.X

— e e

3 Baseline Negotiation [Orbital Debris NPD 8710.3A
2 Reliability NPD 8720.1A
P e
Consequence Safety Engineering “THE DEAL”

Baseline SMA
Minimized Residual Risks | Requirements

<

Agreement
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P8. Verify Requirements Flow-Down

RFP
SRR PDR cnn Rollout FRR Operations
A A
Nominal Program / Project Timeline T
Process

Lead / Host Center SMA conducts:
Deltas to Baseline Requirements
Verify SMA Baseline Requirements ' :

Requirements & Requirements
Flow-down

OSMA
Requirementsd]
Reports

Policies/Plans

» Verify requirements “Flow Down” through tiered specifications as outlined in
the Program/Project Plans.

> Verify derived requirements by:
* Apportionment - portioning of whole requirement to lower levels
* Equivalence — same value as parent requirement
* Synthesis — derived requirement via analysis

Decide Discovery—{ The Deal ELOV‘\:V" — Capability - Compliance




P9. Process Readiness Review

Program

Initiation

SRR CDR Rollout

Operations

A A

Nominal Program / Project Timeline

]

COFR
Process

Process Capability
« Staffing
Skill Mix

Tools

| ortflio -

OSMA PRR
Report

Funding

—39  Review Across Implementing Organizations

Enterprise |Program |Project Cn‘;g‘l’fsc' o | 1o |wo]| 10]1I0
Example (Based on *HQ/R *OSPPM | -OSRISC |-Multiple |-Boeing EAFB |-ARC
OSP 2002 At MSFC | -OSFKSC LM “WSTF
Structure) —» *OSRLaRC *Orbital -CCAFS
Examp|e (Based on -HQ/Y *GSFC «JPL *Multiple [<ESA |-Russia
*S/C «Launch
GRACE Structure) Sorvicel
—>

Flow-

The Deal
down

Decide Discovery Capability - Compliance




P10&11. Compliance Verification

Program
Initiation SRR PDR CDR Rollout FRR Operations
A A A A A
Nominal Program / Project Timeline T
COFR
Process

SMA Implementation Verification

4 P10. Center SMA Ongoing Surveillance

‘ ' Implementation of SMA Policies, Plans, Processes, and '

Readiness

Test Results

= | Mission
- W p| Assurance
7 . [ Portfolio
= Implement Clos
- . . OSWIA Audit
Audlts as Requ".ed .........................................

— Observe & Verify

Decide Discovery—{ The Deal z:;)v‘;vr; — Capability - Compliance
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P12. Programmatic Audit & Review

Requirements Baseline &
Audit/Review Findings

| Management & Leadership

1. SMA Policy
Rgmt OQE PTs WT Score
a. Sample data yes 25 30 7.5
b. Sampte data yes 25 30 7.5
C. Sample data no 3 10 0.3
d. Sample data yes 25 30 7.5
91.2

2. Orbital Debris

Input to ORR

OQE Score

B =<70%
‘ [ =<85%

B =>85%

Programmatic Audit and

=)

Compliance Matrix

Implementation
Organization
EAA | Prog.[ Proj.

Audit
Area

Ramt OQE PTs WT Score Review Risk Assessment
a. Sample data yes 33 40 13.3
b. Sampte data yes 25 40  10.0
C. Sample daza  yes 33 10 67 ok
90.0 e
| Core -
| Verification | |
O R R R i S k S u m m a ry ::E : osM:‘ ENDA")::::Q risk currently poses a constraint to flight, or could possibly do so in the future
€
Assurance S | <§E 8
8 [Ex|w % i 4 i
Elements | & (38 |2 | 2 Using Program’s Risk
SMA Req. Matrix & Risk Definitions
Compliance | 0 0 1 3  Likelihood
Ch
anges 1o | o - Consequence
Technical
Issues 1 1 5
. . Flow- - .
Decide Discovery—{ The Deal down |1 Capability — Compliance




